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Embase. Clinical, in vitro and animal studies both within the chemo-
therapy context and in other relevant ﬁelds were included.
Results: Our literature search identiﬁed twenty-two studies that had
investigated ginger for properties relevant to CINV. The results of these
studies suggest that ginger may interact with several pathways that are
directly implicated in CINV including 5-HT3 and substance P receptor
antagonism, and modulation of cellular redox. In addition, while not
directly involved in the generation of CINV, ginger was found to act on
multiple pathways that may exacerbate symptoms. These properties
include anti-inﬂammatory properties; and the modulation of vasopressin
release, gastrointestinal motility, and gastric emptying rate.
Conclusions: The evidence presented in this review indicates that ginger
possesses multiple properties that could be beneﬁcial in reducing
chemotherapy-induced nausea and vomiting. However, due to existing
limitations within the literature, further studies are required before ﬁrm
recommendations regarding its usage in the oncology setting can be made.
Funding source(s): N/A.
POLYPHENOL COMPOSITION OF AUSTRALIAN APPLE VARIETIES: EFFECT
OF VARIETY AND HARVEST YEAR
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Background/Aims: Polyphenols have been highlighted as a potential
candidate for reduction in risk of chronic disease observed with a diet high
in fruit and vegetables. Apples, rich in polyphenols and widely consumed,
are a major contributor to total polyphenol intake. Breeding and selecting
for high polyphenol apples, therefore, could translate into a natural and
low cost method of improving population health. The aim of this studywas
to examine the genetic and seasonal variation of four polyphenols with
potential health beneﬁts in Australian apple identities.
Methods: Total quercetin glycosides, (-)-epicatechin, chlorogenic acid and
phloridzin levels were quantiﬁed by HPLC in skin and ﬂesh of 21 Australian
apple identities (nine breeding accessions; 12 commercial varieties) har-
vested between December 2011 and February 2012. These polyphenols
were again assessed in a subset of seven Australian apple identities har-
vested between December 2012 and February 2013.
Results: Quercetin glycosides (mean, 8.8 mg/100g fresh weight; range, 0.9
- 15.5mg/100 g) were the predominant polyphenol andwere concentrated
in the skin. Chlorogenic acid (mean, 3.1 mg/100 g fresh weight; range, 0-
10.5 mg/100 g) was found predominantly in the ﬂesh. (-)-epicatechin
(mean, 2.1 mg/100 g fresh weight; range, 0.3-8 mg/100 g) and phloridzin
(mean, 0.5 mg/100 g fresh weight; range, 0.2-1.4 mg/100 g) also concen-
trated in the skin were found at lower concentrations. Polyphenol content
and concentration decreased in 2013 compared to 2012.
Conclusions: Several apple varieties (with skin) had very high polyphenol
content. There was, however, large genetic inﬂuence on polyphenol con-
tent, while seasonal variation was less marked.
Funding source(s): ARC and Australian National Apple Breeding Program.
EFFECTS OF CEREAL SOLUBLE DIETARY FIBRES ON LIPOLYSIS OF P-
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Background/Aims: The aim of this study was to investigate the effects of
cereal soluble dietary ﬁbres (SDFs), b-glucans (bG) from oat and barley, on
the lipolysis of p-nitrophenol laurate (pNPL), a model lipid.
Methods: The pNPL emulsions were prepared with or without bG at
different concentrations (0.1%, 1.0% and 2.0% w/w). A microplate readerwas used to determine the rate of lipolysis and the particle size and dis-
tribution of the pNPL droplets was measured with a Zeta-sizer. An AR-G2
rheometer was used to determine the viscosity of the emulsions.
Results: The rate of lipolysis decreases in the presence of bG. The average
particle size of the pNPL droplets increases (470 nm average) in the presence
of bG compared to the emulsions without bG (8.47 nm average). Emulsions
viscosities increase with bG (2.14E3 Pa$s vs. 1.25E3 Pa$s in control).
Conclusions: Oat and barley bG decrease the rate of pNPL lipolysis. The
viscous SDFs might hinder the formation of the emulsion and/or prevent
the pNPL from binding to the active site of lipase. These results are
consistent with the suggestion that cereal SDFs added to a diet slow down
the rate of lipid digestion and absorption.
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Background/Aims: Flavonoids and nitrate in a fruit and vegetable diet
may be protective against cardiovascular disease and cognitive decline
through effects on nitric oxide (NO) status. The circulating NO pool is
increased via distinct pathways by dietary ﬂavonoids and nitrate. Our aim
was to investigate the acute effects of apples, rich in ﬂavonoids, and
spinach, rich in nitrate, independently and in combination on NO status,
cognitive function and mood.
Methods: In a randomized, controlled, cross-over trial with thirty healthy
men and women, the acute effects of four energy-matched treatments
(control, apple, spinach and apple+spinach) were compared. Endpoints
included plasma NO status (determined by measuring S-nitro-
sothiols+other nitroso species, RXNO); nitrate and nitrite in plasma, saliva
and urine; and cognitive function (determined using the Cognitive Drug
Research computerized cognitive assessment battery) and mood.
Results: Relative to control, all treatments resulted in higher plasma
RXNO. A signiﬁcant increase in plasma nitrate and nitrite, salivary nitrate
and nitrite as well as urinary nitrate and nitrite was observed with spinach
and apple+spinach compared to control. No signiﬁcant effect was observed
on cognitive function or mood.
Conclusions: Flavonoid-rich apples and nitrate-rich spinach augmented
NO status acutely with no concomitant improvements or deterioration in
cognitive function and mood.
Funding source(s): NHMRC, ARC and WA Department of Agriculture and
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Background/Aims: Despite the importance of skeletal growth during
adolescence, there is limited research reporting vitamin D status and its
predictors in adolescents. Using prospective data from the Western
Australian Pregnancy Cohort (Raine) Study, we investigated vitamin D
status and predictors of serum 25-hydroxyvitamin D [25(OH)D] concen-
trations in adolescents.
Abstracts / Journal of Nutrition & Intermediary Metabolism 1 (2014) 1e55 47Methods: Serum 25(OH)D concentrations were measured in the same
participants at 14 and 17 years (n ¼ 1,045 at both time points). The
percentage of adolescents with serum 25(OH)D concentrations < 50, 50-
74.9 and  75 nmol/L was reported year-round and by month of blood
collection. We examined predictors of serum 25(OH)D concentrations
using a general linear mixed model (n ¼ 919 at 14 years; n ¼ 570 at 17
years).
Results: At 14 years, 31% of adolescents had serum 25(OH)D concentra-
tions between 50-74.9 nmol/L and a further 4% had concentrations <50
nmol/L. At 17 years, 40% of adolescents had serum 25(OH)D concentrations
between 50-74.9 nmol/L and 12% had concentrations <50 nmol/L. Cauca-
sian ethnicity, being sampled at the end of summer, exercising more,
having a lower BMI, a higher calcium intake and a higher family income
were signiﬁcantly associated with higher serum 25(OH)D concentrations.
Conclusions: The proportion of adolescents with serum 25(OH)D con-
centrations <50 nmol/L was low in thisWestern Australian cohort. There is
a need for international consensus on deﬁning adequate vitamin D status
in order to determine whether strategies to improve vitamin D status in
adolescents are warranted.
Funding source(s): NHMRC
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Background/Aims: Previous research has demonstrated that plasma ca-
rotenoids are a reliable biomarker of usual fruit and vegetable intake. This
review aims to synthesize (i) the mean dietary intake, (ii) the plasma
concentrations of carotenoids reported from validation studies, and (iii)
compare the strength of the relationship between the two, measured using
different dietary assessment methods.
Methods: Six databases were used to locate studies that included: adult
populations, assessment of dietary intake, measurement of plasma carot-
enoids and reported the comparison between the two measures.
Results: One hundred and forty two studies were included. The most
common reported dietary carotenoid and plasma carotenoid was lyco-
pene: weighted dietary mean intake (4,555.4 mg/day), and plasma con-
centration 0.62 mmol/L (95%CI: 0.61, 0.63, n ¼ 56 studies). The strongest
weighted correlation between the two measures was found for cryptox-
anthin (r¼ 0.38, 95%CI: 0.35, 0.42) followed by a-carotene (r¼ 0.34, 95%CI:
0.31, 0.36).
Conclusions: This review synthesizes reference ranges for diet and plasma
carotenoid concentrations and their expected associations based on vali-
dation studies conducted to date which provides a benchmark for future
validation studies.
Funding source(s): N/A.
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Background/Aims: Malignant mesothelioma (MM) is commonly caused
by asbestos and is resistant to currently used anticancer agents. Toco-
trienol (T3), a member of the vitamin E family, is known to have a powerful
anticancer effect. In order to reinforce the activity, we synthesized an ether
derivative of T3, 6-O-carboxypropyl-a-tocotrienol (T3E). In this study, we
evaluated signal molecules responsible for the antimesothelioma effect of
T3E by the comprehensive analysis of gene expression.
Methods: A human MM cell line (H2452) was cultured under hypoxia.
Total RNA of H2452 was extracted after control, T3 and T3E treatment.
Microarray was performed using the RNA, and data analysed by cascadeevaluation on gene expression. From the cascade analysis, candidates
relating to the antimesothelioma effect of T3E were determined.
Results: Forty nine proteins were detected as possible signal molecules
contributing to the antimesothelioma effect of T3E From the proteins,
interleukin-4 receptor (IL-4R) was determined as a signal molecule con-
cerned with control of cell proliferation. Results of conventional pathway
analysis showed suppression of IL-4 signalling by down-regulation of IL-
4R. Furthermore, the pathway analysis showed activation of IL-1 and IL-6
signalling was also affected. These results indicate that IL-4 suppression
antagonized IL-1 and IL-6-mediated signal activation.
Conclusions: This study suggests that IL-4 signalling, which has few re-
ports on survival of malignant tumours, is important to the survival of MM,
and that T3E may be an effective antimesothelioma agent due to its inhi-
bition of IL-4 signalling.
Funding source(s): Inoue Enryo Memorial Foundation.
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Background/Aims: Tasmannia lanceolata (TL) was ﬁrst used as a food
ﬂavouring by Aborigines and early settlers. Recent studies have reported
TL to have considerable antioxidant content. This study aimed to investi-
gate the in vitro antiplatelet and antioxidant activity of extract derived
from processed TL leaf (marc) on human blood components.
Methods: The in vitro effect of TL extract (0.01-0.1 mg/mL) on ADP-
induced (2.5 mM) platelet aggregation in platelet rich plasma and copper-
induced (100 mM) serum oxidation over 360 mins was measured in sam-
ples collected from 6 to 9 apparently healthy individuals. Results were
compared between blank (no added TL extract) and different TL extract
concentrations using mixed effects repeated measures analysis (STATA
v13).
Results: Reductions in maximum platelet aggregation and increases in
serum lipid oxidation lag times occurred with increasing concentrations
of TL extract. Maximum platelet aggregationwas reduced by 16% and 49%
with the lowest (0.01 mg/mL) and highest (0.1 mg/mL) TL extract con-
centration respectively, compared with no added TL extract (p < 0.05).
Maximum aggregation was reduced by 50% at a TL extract concentration
between 0.03-0.06 mg/mL. Serum oxidation lag time was increased by 4
mins at the lowest TL concentration and by 159 mins (p < 0.001) at the
highest TL concentration compared to no added TL extract. A 50% in-
crease in lag time was observed at concentrations between 0.025 - 0.05
mg/mL.
Conclusions: This study demonstrated that in vitro platelet aggregation
and oxidation of serum lipids were reduced by the TL marc extract in a
concentration dependent manner.
Funding source(s): N/A.
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Background/Aims: There is increasing interest in the extra-skeletal effects of
vitaminDonchronicdiseases includingCVD. Theobjectiveof this studywas to
determine whether circulating lipids, systemic inﬂammation and biomarkers
of endothelial cell activationvariedacrossvitaminDstatusofolderAustralians.
Methods: One hundred and one participants were proportionately
sampled across tertiles of 25-hydroxy-vitamin D3 from a larger cohort of
free living older adults. Blood samples after an overnight fast were assayed
for parathyroid hormone (PTH), insulin, TAG, total cholesterol (TC) and
lipid fractions. Markers of systemic inﬂammation and endothelial activa-
tion included hsCRP, TNF-a, hepatocyte growth factor (HGF), P-selectin and
